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择性的花菁小分子探针 2，Hg2+的加入使得 2 分子间聚集体形成，从而使得体系






































Better sensitivity and selectivity can be obtained if the analytical measurement is
performed by cyanine dyes for the following reasons: first, cyanine dyes possess the
merits of large molar absorbability, high fluorescence quantum yield and so on;
Secondly, measurement can be carried out in near-IR region by regulating the length
of methylene chain and can reduce the interference from background effectively.
Therefore, the investigation and exploitation on probes of cyanine dyes have notably
attracted many researchers’ attentions recently. In this dissertation, the application of
cyanine dyes was studied and developed as optical molecular chemosensors basing on
the previous work of predecessor. This dissertation consists of four chapters
summarized as follows:
In chapter 1, Structure characters, classifications and the correlation between
wavelength and structure of cyanine dyes were firstly summarized. Next, qualities and
applications of cyanine dyes were introduced, particularly on the performance of
aggregation and the application in biological macromolecules and optical molecular
chemosensors. Finally, based on the updated developments, the research objective of
this dissertation was presented.
In chapter 2, the spectral character of an amine-substituted tricarbocyanine 1 as
optical molecular chemosensor for Hg2+ was studied. Based on the Hg2+-promoted
guanylation of thiourea and the unique Intramolecular Charge Transfer (ICT) in the
amine-substituted tricarbocyanine, a novel method for the determination of Hg2+ was
discovered. Upon addition of Hg2+, the absorbance spectra showed a blueshift of 80
nm. Accordingly, this spectral change resulted in the color change from blue to red,
indicating that the chemodosimeter could also serve as a high sensitive “naked-eye”
indicator for Hg2+ in the aqueous solution. In addition to the high sensitivity and
specificity, this NIR chemodosimeter could greatly reduce the background















In chapter 3, a new di-topic sensing system for the determination of Hg2+ in a
high selective and sensitive manner was developed. As reported that Hg2+ was high
selectively captured by thymine(T-T) miss base pairs in DNA duplexes, which
resulted in formations of metal-mediated base pairs, T-Hg2+-T, in duplexes. Based on
this mechanism, a new highly sensitive sensor 2 was designed and synthesized for
determination of Hg2+ in aqueous solution. It was proved that sensor 2 could interact
intensely with the addition of Hg2+, then the absorbance spectra and fluorescence
spectra showed blueshift of 118 nm and 177 nm. Accordingly, this spectral change led
to the color change from blue to red. Therefore, a novel NIR chemodosimeter was
developed for the determination of Hg2+.
In chapter 4, a new di-topic sensing system for the determination of Ag+ in a
high selective and sensitive manner was developed. As it is reported that
Adenine(A-A) miss base pairs in DNA duplexes high selectively capture Ag+, which
resulted in formations of metal-mediated base pairs, A-Ag+-A, in duplexes. Based on
this mechanism, we synthesized a high sensitive sensor 3 for Ag+ in aqueous solution.
Experiments proved that 3 could interact intensely with oppositely charged Ag+, and
the absorbance spectra and fluorescence spectra showed blueshift of 137 nm and 186
nm. Accordingly, this spectral change resulted in the color change from blue to red.
Therefore, a NIR chemodosimeter was developed for the determination of Ag+ with 3.
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1856 年 Williamsf 发现了菁染料(亦称花菁), 菁染料是一类比较特殊的染
料，它不能用于织物的染色，因为它不能牢固的粘附于织物上，并且在光照下不










Table 1.1 The relationship between the maximal absorption and fluorescence
wavelength and the length of (CH=CH)mchain of some cyanine dyes
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